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BACKGROUNAD......

Strategic decisions:

« Use main stream industry solutions.

« Use AUTOSAR data exchange format

« Use pure standard, avoid inventing competing solutions

« Enhancements/adjustments to be propsed to the standard.
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ENSURE COMPETITION BETWEEN AUTOSAR IMPLEMENTORS

At 1:st project start, 2008.
 Number of BSW suppliers => 6
« BSW and config tool maturity => low to medium.
« System design tool maturity => low

Today
« #BSW implementations => 7 of 8(+) known
« BSW and config tool maturity => medium to high
« System design tool maturity => medium
* New tools showing up on the market for e.g. timing analysis.




ELECTRONIC DATA EXCHANGE VS PDF LL " pesan

VFB view =
SW-C SW-C SW-C SW-C ©
Description Dgscriptipn Description DIW”PI jon
d-F"'_;

%E\

Classic Templates: E T #E'_T_E' _|
: i Elektra

¢ Application SW ____‘:::::::::'_'______ L_______________l
« HW Resource

Virtual Funchnnal Bus
o System deSign /

ECU Toaol suppurhng deployment :1-:::: i:Itl:mt
Descriptions of 5W mmponenis ¢

Adaptive Manifests: " *-mmmeeesmmem e T N N
« Application Manifest [ \ ~—
 Service Instance Manifest SWRS

« Machine Manifest
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ELECTRONIC DATA EXCHANGE

Component
AP — ECU Configuration
/\ eg decisions Description
N app.h (e.g. scheduling, — AUTOSAR
) Extract of » Geﬁm
System ECU Config
Configuration
Description
05 extract
of ECU config
extractof || [ ——F
Elektra System
Configuration
+
VSA Ecu Module A
ule
Sﬁmn‘f extract of *
- ECU config MCAL-
Configuration - Genarator
P list of
/—\ implementations
of 5W
v Compeonents
D Information f Database (no files)
Complex generation step: per EC U
complex algorithm or engineering work
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SW COMPONENT TEMPLATE

VFB level:

AtomicEwConmponentType

communication realtionship

Virtual Functional Bus (VFB) level Ij

watpVarnation atpSplitables

RTE level:

+intemalBehavior | 0.1

which executable to react on

Swelntemal Behavior

communication

Run-Time-Environment (RTE) Ievell\_\‘

+L1|&|'|f|\.'i-:rrfl 1

Implementation level:

which code to be used by the
executable.

Swelmplementation

Implementation level \_‘
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HW RESOURCE TEMPLATE / MACHINE MANIFEST

Allows to describe an ECU based on modeling elements
HW element (e.g. MicroController, SensorActuator)
HW connection
HW pin group (e.g. CommunicationPort)

HW pin

Those modeling elements can be used to describe an
ECU/Machine as a hierachical composition.




SW-Components >

ECU Resource >

System Constraints

Topology
*which ECUs
*how connected

Software
+which Application SW-C

*(aptional) Contmunication
s Communication Matrix
« Frames, Signals, Timing
* Gateway tables

(optional) Mapping
if already defined
* which SW-C en which ECU
o Which datain which
Frame/Signal

Mapping Constraints
» what must be mapped
together, what separated etc F

SYSTEM RELATED ELECTRONIC DATA EXCHANGE

System Configuration

Topology (untouched by System Generator)
swhich ECUs
show connected

Software (untouched by System Generator)
swhich application SW Component

(Communication
+ Communication Matrix
+ Frames, Signals, Timing
* Gateway Tables

Mapping
+ which SW on which ECU
* Which Data in which Frame/Signal/Protocol

\Mapping Constraints

+ what must be mapped together, what separated
efc (untouched, not relevant for ECU Config
Generator)
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COMMUNICATION MATRIX DESIGN / SERVICE INSTANCE MANIFEST

Mapping
< o S
‘ig 3 “EE
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COMMUNICATION RELATED DATA EXCHANGE

| Lib'obj |

. Software
AUTOSAR ™ ™
U e auToses —{“&Iﬁﬁ { L Components
’ W "ol |- AUTOSAR
COM related L Files O5.COM . L o =1 RTE
Elekira |~ System dscr. U= 12 2] |3
+ o® |*| [_os ]
VSA * Basic 3W {Bﬁgigsw-\{ . y
SW Generator, Files Tool © ] Basic

Software

"y Ty
MICAL- MCAL Files MCAL Tool MCAL
- (E) g = "

per ECU
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DIAGNOSTICS RELATED DATA EXCHANGE

N | Lib"obj |
A ’
- Software
e o |AUTOSAR _{m@sm—”{ i | Components
Generatar RTE Files RTE Tool :
’ W "ol |- AUTOSAR
a —
CarCom ‘, OIL Files {Os%ﬂd <[ P g % RTE
~ i r = —_
|® |* [ os |
_[2I_a_g_ [e_l_a'l:?ij Orther Basic * Basic 3W BEEisSW-\ , -\_.
data DEXT ves==y/ ™| A= I ™= 1~ Basic
Software

5 N
N MCAL- MCAL Files MCAL Tool —{ MCALC |
D v ) J [ MCAL |

per ECU
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ELECTRONIC DATA SHEETS <=> NO PROBLEMS LEFT © ?

Compliance (to what and to which extent) ?
« AUTOSAR version R4.0.2/R4.0.3/R4.1.1 ?
 "Fully and exactly” or "limited and close enough” ?

Bugs ?
* Relevant for VCC, in implementation and specification ?
« Formal AUTOSAR or "project driven” Quick fix ?
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LESSONS LEARNED .,

Electronic data exchange does not solve everything.
Integration skills are still needed.

Manual configuration is not the best choice.

Configurability of functionality is nice, but complicates testing.
AUTOSAR reduces specification efforts for new infrastructure.
Required ECU performance often under estimated.

Do it the standardised way, don’t cheat......
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...|OWARDS THE FUTURE.d...
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